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Abstract
Background: There is an emerging field underlying the myocardial infarction (MI) with non-obstruc-
tive coronary arteries (MINOCA). The aim of this study was to evaluate the impact of psycho-emotional 
disorders and social habits in MINOCA patients.
Methods: The study included 95 consecutive patients diagnosed of MINOCA and 178 patients with 
MI and obstructive lesions. MINOCA patients were included when they fulfilled the three main criteria: 
accomplishment of the Third Universal Definition of Myocardial Infarction, absence of obstructive 
coronary arteries and no clinically overt specific cause for the acute presentation. 
Results: MINOCA patients had a higher frequency of previous psychiatric illnesses than the obstructive 
coronary arteries group (29.7% vs. 12.9%, p = 0.001). MINOCA patients recognized emotional stress 
in 75.7% of the cases, while only 32.1% of the obstructive related group did (p < 0.001). The relation-
ship remained after excluding takotsubo syndrome from the analysis (26 cases, 27.4%): psychiatric 
diseases (27.9% vs. 12.9%, p < 0.01) and recognition of emotional stress (70.8% vs. 32.1%, p < 0.001). 
Social habits which could act as stress modulating showed no significant relation with MINOCA. 
Conclusions: Psycho-emotional disorders are related to MINOCA and they could act as risk fac-
tor. This relationship is maintained after excluding takotsubo from the analysis. (Cardiol J 2018;  
25, 1: 24–31)
Key words: psycho-emotional disorders, stressful habits, myocardial infarction with 
non-obstructive coronary arteries, risk factors, acute coronary syndrome
Introduction
Myocardial infarction (MI) with non-obstruc-
tive coronary arteries (MINOCA) has become an 
issue of growing interest in cardiology over the last 
few years [1, 2]. The majority of acute MI are re-
lated to complications of coronary atherosclerosis 
[3]. Nevertheless, there is an important subgroup 
of patients with MI who undergo coronary angio-
gram and have no significant obstructive coronary 
artery disease. Large acute MI registries showed 
[4–6] an incidence of between 6% and 13% of pa-
tients. In the Spanish population, the DIOCLES 
study [7], it was observed that 5% of patients with 
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ST-elevation MI (STEMI), 15.4% of the non-STEMI 
patients and 18% of the unclassified ones had no 
significant angiographic lesions. 
There are scant data about the underlying 
cause of MINOCA and if there are any risk factors 
that should especially be taken into account to 
prevent an event in this determined group of pa-
tients. One of the most important limitations in the 
MINOCA study is the absence of clear definitions. 
There is no homogeneity in the existing literature 
about this since each group has used different inclu-
sion criteria [8–12]. That fact could have changed 
after the European Society of Cardiology (ESC) 
2016 Position Paper on MINOCA, where MINOCA 
is defined as a working diagnosis [6] given to 
a conundrum of different pathologies [9]. 
The absence of obstructive lesions leads to 
a wide field of other causes for the acute coronary 
syndrome to be taken into account: plaque disrup-
tion, coronary artery spasm, coronary thrombo-
embolism, coronary dissection, takotsubo cardio-
myopathy and type-2 acute MI (necrosis due to 
a supply–demand mismatch). It is very important 
to delve into exhaustive diagnosis tests in these 
patients once the coronariography has been per-
formed, this has been reflected in the latest Eu-
ropean Clinical Guidelines [13], which introduced 
MINOCA for the first time, highlighting the need 
of determining the etiology for the best-targeted 
treatment in each case. Myocarditis is a different 
entity and should not be included in the working 
diagnosis unless it is not suspected from the begin-
ning and turns out to be a final discovery after the 
etiological study is completed. 
In the last few years, several studies trying to 
define MINOCA patient characteristics have been 
developed, with special mention to the systematic 
review of Pasupathy et al. [8]. In general terms, 
they tend to be younger patients, with fewer tra-
ditional risk factors, have a better prognosis and 
also have a probable trigger event behind the ini-
tiation of symptoms [14]. Also, psycho-emotional 
disorders could play a special role and may be an 
interesting medical target for both the preven-
tion and the complete healing in some MINOCA 
patients [15].
Recent research showed that psychiatric 
disease is associated with takotsubo syndrome, 
one of the most prevalent mechanisms underly-
ing MINOCA [16]. The precise mechanism which 
could explain this connection has not yet been 
elucidated, although a few theories have been 
described. The most extended one relates to the 
increase in catecholamines [16]. Whether the rest 
of non-takotsubo individuals and MINOCA patients 
have the same emotional trigger has not yet been 
studied.
The primary aim of this study is to analyse the 
association between psycho-emotional disorders 
and social habits which could lead to emotional 
dysfunctions with MINOCA patients. As just men-
tioned, recent research described the relationship 
between takotsubo and psychiatric diseases [16]. 
As hypothesized herein, the relationship between 
psychiatric diseases and psycho-emotional disor-
ders could be inferred to all MINOCA patients, 
the secondary objective of this study is to analyze 
the subgroup of non-takotsubo MINOCA (N-TT 
MINOCA) patients on its own.
Methods
Study population
This study is a subproject of the IMACORN 
Registry, which has been in development at the 
Hospital Universitario de Getafe since 2015 in 
order to find out the epidemiology, clinical features 
and the physiopathology of MINOCA.
One hundred and two consecutive patients 
diagnosed with MINOCA were included from March 
2015 until July 2017 in the Hospital Universitario 
Getafe which is a reference centre for a total health 
population of 220,000 individuals. Patients were 
included in the registry on the basis of ESC three 
criteria [6] as follows: First, MI criteria of the Third 
Universal Definition of Myocardial Infarction [17], 
which means positive cardiac biomarker and cor-
roborative clinical evidence of infarction (symptoms 
of ischemia, new or presumed new significant ST-T 
changes or new left bundle branch block, develop-
ment of pathological Q waves, imaging evidence 
of new loss of viable myocardium or evident in-
tracoronary thrombus). Second, the definition of 
non-obstructive coronary arteries on angiography, 
consistent with contemporary angiography guide-
lines [18]: No coronary artery stenosis ≥ 50% in any 
potential infarct-related artery. Third, no clinically 
overt specific cause for the acute presentation. In 
cases of suspicion of pulmonary embolism, D-dimer 
was used to rule it out, and if positive, computed 
tomography was performed to discard it. Takotsubo 
syndrome was diagnosed based on Mayo Clinic Cri-
teria [19]. Myocarditis cases were only included in 
the working diagnosis of MINOCA when their initial 
clinical presentation suggested an MI rather than 
myocarditis. All cases were reviewed by 2 cardiolo-
gists who were not involved in clinical management 
of the patients. After that, 3 were excluded for not 
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fulfilling the criteria established by ESC [6]. The 
Ethics Committee of the Hospital which approved 
the trial and all patients providedinformed consent 
to participate. Four of them withdrew consent for 
participation. Of the 95 patients who agreed to par-
ticipate, 26 were classified as takotsubo syndrome, 
leaving 69 N-TT MINOCA patients. A study iden-
tification number was assigned to each patient and 
the recorded information was established and kept 
secure in the hospital.
MINOCA and N-TT MINOCA were compared 
with a group of 178 consecutive patients diagnosed 
with MI related to obstructive coronary arteries 
in the same hospital. Finally, a direct comparison 
of the psycho-emotional disorders was performed 
between the N-TT MINOCA subgroup and the 
takotsubo subgroup.
Statistical analysis
Continuous variables are presented as means 
and standard deviations. Categorical variables are 
provided with percentages. The Pearson c2 test or 
Fisher exact test was used to compare categorical 
variables. A two-sided p value of less than 0.05 was 
considered statistically significant. Odds ratios are 
reported with 95% confidence intervals. Statistical 
software Epidat 3.1 was used (Consellería de Sani-
dade, Xunta de Galicia, Santiago de Compostela). 
Outcomes
Data were obtained through interviews and 
review of medical records. Demographic and epi-
demiological data such as sex, age and traditional 
cardiovascular risk factors were registered (hy-
pertension, dyslipidemia, diabetes or smoking). 
Psycho-emotional related characteristics like 
psychiatric illness (which needs or has needed, 
a specific medical treatment) or the recognition of 
self-perceived emotional stress (chronic and acute) 
were also recorded. Specific information about so-
cial aspects which are known to be stress modulat-
ing; including civil status, precarious work (defined 
as unstable employment or unemployment) or 
working at night shift were checked as well. Habits 
included the use of drugs that induce excitement 
(cocaine and amphetamines) [20] practising sports. 
Other characteristics analyzed were migraine and 
fibromyalgia. Standardized forms (EURO-CARDS) 
were used to collect patient data, including base-
line characteristics, cardiovascular risk factors, 
coexisting illnesses, results of electrocardiogra-
phy, echocardiography, coronary angiography and 
medication. All in-hospital complications and death 
from any cause were recorded.
Results
From March 2015 to July 2017, 95 of 102 
consecutive patients admitted to our hospital with 
a working diagnosis of MINOCA were included in 
the study. This represented 9.3% of all patients 
admitted with acute MI at that time. Table 1 shows 
the physiopathological mechanisms underlying the 
95 patients included in the working diagnosis of 
MINOCA who were analyzed.
This group was compared with 178 consecu-
tive patients admitted to the documented center 
during the previous year with acute MI who had 
obstructive coronary arteries on angiography.
Table 2 summarizes the main results. Patients 
with MINOCA,when compared with patients on 
the obstructive group were younger (61.7 vs. 66.0 
years old, p = 0.024) and the proportion of females 
was higher (44.2% vs. 22.5%, p < 0.01). They also 
had a better cardiovascular risk profile (diabetes: 
13.7% vs. 39.5%, p < 0.001, dyslipidemia: 34.7% 
vs. 61.4%, p < 0.001; smoking: 48.4% vs. 64.9%, 
p = 0.012; and hypertension: 52.6% vs. 63.6%, 
p = 0.09). 
The incidence of psychiatric illnesses was 
higher in the MINOCA group (29.7 vs. 12.9%, 
p = 0.001). MINOCA patients recognized emotion-
al stress in 75.7% of the cases, while only 32.1% 
of the obstructive related group did (p < 0.001). 
It was acute in the 28.7% of MINOCA and in the 
6.4% of obstructive related patients (p < 0.001), 
and were referred to as chronic by 47.1% of the 
MINOCA, whereas 25.6% of obstructive related 
patients recognised chronic stress (p = 0.002).
Table 1. Pathophysiological mechanisms of 
myocardial infarction (MI) with non-obstructive 
coronary arteries.
Takotsubo syndrome 26 (27.4%)
Plaque disruption 18 (18.9%)
Suspected 10
Confirmed intracoronary imaging 8
Unknown mechanism 11 (11.6%)
Type II MI 10 (10.5%)
Myocarditis 10 (10.5%)
Coronary artery spasm 8 (8.4%)
Coronay emboli 5 (5.3%)
Coronary dissection 3 (3.2%)
Acute toxicity 2 (2.1%)
Coronary abnormalities 1 (1.1%)
Undiagnosed obstructive MI 1 (1.1%)
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Regarding social aspects, paradoxically, the 
rate of working at night shift was higher in the 
obstructive group (38.9% vs. 56.8%, p = 0.027). 
This could be explained due to smoking acting 
as a confounding factor, which was significantly 
higher in the night shift group (78.2% vs. 37.2%, 
p < 0.001). The rate of precarious work was similar 
in both groups (36.0% vs. 34.4%, p = 1.00). Nei-
ther the proportion of married people (67.7% vs. 
71.1, p = 0.6) nor divorced (8.0 vs. 8.7, p = 1.0) 
showed differences between both groups, but there 
was a tendency of a higher rate of single people in 
the MINOCA group (12.9% vs. 6.0%, p = 0.103). 
MINOCA patients consumed more excitement 
inducing drugs (7.1% vs. 0.6%, p = 0.018) and 
tended to have a lower rate of people practicing 
sports (30.6% vs. 41.3%, p = 0.13). There were no 
differences in the combined external factors (pre-
carious work, working at night shift, illegal drugs 
use, single, divorced, non-practising sports) with 
a high proportion in both groups 95.1% vs. 95.6%.
There were no differences in fibromyalgia, 
probably due to its low frequency (only 1 case in 
each group), neither in the prevalence of chronic 
headache (10.6% vs. 6.25%, p = 0.24)
Non-takotsubo MINOCA
The most prevalent pathophysiological mecha-
nism in our patients was takotsubo syndrome, with 
26 cases (27.4% of MINOCA, 2.5% of all the acute 
MI), leaving a sample of 69 N-TT MINOCA patients.
Main results of subgroup analysis is shown 
in Table 3. Patients with N-TT MINOCA com-
pared with patients in the obstructive group were 
younger and the proportion of females was higher. 
They also had a better cardiovascular risk profile.
Table 2. Main characteristics of MINOCA group compared with obstructive related AMI group.
Characteristic MINOCA (n = 95) Obstructive related AMI (n = 178) P
Female sex 42/95 (44.2%) 40/178 (22.5%) < 0.001
Age [years] 61.68 ± 15.9 66.0 ± 13.3 0.024
Traditional risk factors:
Hypertension 50/95 (52.6%) 112/176 (63.6%) 0.09
Diabetes  13/95 (13.7%) 70/177 (39.5%) < 0.001
Dyslipidemia  33/95 (34.7%) 108/176 (61.4%) < 0.001
Smoking 44/91 (48.4%) 11/171 (64.9%) 0.012
Coexisting medical condition: 59/74 (79.7%) 66/158 (41.8%) < 0.001
Psychiatric illnesses: 28/94 (29.7%) 23/178 (12.9%) 0.001
Anxiety disorder 12/94 (12.8%) 7/178 (3.9%) –
Depression 11/94 (11.7%) 13/178 (7.3%) –
Bipolar disorder 3/94 (3.2%) 0/178 (0.0%) –
Schizophrenia 2/94 (2.1%) 3/178 (1.7%) –
Emotional stress: 53/70 (75.7%) 50/156 (32.1%) < 0.001
Acute 20/70 (28.7%) 10/156 (6.4%) < 0.001
Chronic 33/70 (47.1%) 40/156 (25.6%) 0.002
Chronic headache 10/94 (10.6%) 11/176 (6.25%) 0.24
Fibromyalgia  1/94 (1.1%) 2/176 (1.1%) 1.00
Social aspects:
Married 42/62 (67.7%) 106/149 (71.1%) 0.6
Single 8/62 (12.9%) 9/149 (6.0%) 0.103
Divorced 5/62 (8.0%) 13/149 (8.7%) 1.00
Precarious work 9/25 (36.0%) 21/61 (34.4%) 1.00
Working at night shift 21/54 (38.9%) 83/146 (56.8%) 0.027
Practicing sports 27/88 (30.6%) 62/150 (41.3%) 0.13
Illegal exciting drugs use 4/56 (7.1%) 1/157 (0.6%) 0.018
Combine external factors 77/81 (95.1%) 129/135 (95.6%) 1.00
AMI — acute myocardial infarction; MINOCA — myocardial infarction with non-obstructive coronary arteries
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The incidence of psychiatric illnesses was 
higher in the N-TT MINOCA group (27.9% vs. 
12.9%, p < 0.01). N-TT MINOCA patients rec-
ognized emotional stress in 70.8% of the cases, 
while only 32.1% of the obstructive related group 
did (p < 0.001). 
Social habits also showed similar results in 
this MINOCA subgroup. N-TT MINOCA patients 
recognized as having a higher rate of taking stimu-
lating drugs (10.5% vs. 0.6%, p = 0.005). There 
was a tendency to a higher rate of single people in 
the MINOCA group (12.9% vs. 6.0%, p = 0.103), 
with no differences in the other civil status. There 
were no differences in the rate of precarious work, 
nor working on night shift, nor practising sports. 
There were no differences in combined external 
factors, also with a high proportion in both groups 
94.9% vs. 95.6%. There were no differences in 
fibromyalgia (1.5% vs. 1.1%) or with the proportion 
of chronic headache (10.3% vs. 6.25%, p = 0.28) 
patients.
Psycho-emotional disorders in non-takotsubo 
MINOCA versus takotsubo syndrome
Table 4 summaries the results. There are no 
differences between N-TT MINOCA and takotsubo 
syndrome in the proportion of psychiatric disease 
(27.9% vs. 40.1%, p = 0.616) neither in the rec-
ognition of emotional stress (70.8% vs. 86.4%, 
p = 0.232). There was a significant difference when 
chronic and acute stress were divided, the acute 
stress was much higher in the takotsubo subgroup 
(16.7% vs. 77.3%, p = 0.002). There were no dif-
ferences in the proportion of chronic headache 
(10.3% vs. 11.5%) nor in the rate of fibromyalgia 
(1.5% vs. 0.0%). 
Discussion
This study is one of the first based on the defi-
nitions of the 2016 ESC Position Paper of MINOCA 
[6], with clear and reproducible inclusion criteria 
which has opened a new era of MINOCA research.
Table 3. Main characteristics of non-takosubo MINOCA group compared with obstructive related AMI 
group.
Characteristic Non-takotsubo MINOCA  
(n = 69)
Obstructive related AMI  
(n = 178)
P
Female sex 22/69 (31.9%) 40/178 (22.5%) < 0.001
Age [years] 58.26 ± 15.8 66.0 ± 13.3 < 0.001
Traditional risk factors:
Hypertension 31/69 (44.9%) 112/176 (63.6%) 0.09
Diabetes 7/69 (10.1%) 70/177 (39.5%) < 0.001
Dyslipidemia 20/69 (29.0%) 108/176 (61.4%) < 0.001
Smoking 34/67 (50.7%) 11/171 (64.9%) 0.055
Coexisting medical condition:  39/51(76.5%) 66/158 (41.8%) < 0.001
Psychiatric illnesses 19/68 (27.9%) 23/178 (12.9%) 0.008
Emotional stress: 34/48 (70.8%) 50/156 (32.1%) < 0.001
Acute 8/48 (16.7%) 10/156 (6.4%) 0.04
Chronic 26/48 (54.2%) 40/156 (25.6%) > 0.001
Chronic headache 7/68 (10.3%) 11/176 (6.25%) 0.28
Fibromyalgia  1/68 (1.5%) 2/176 (1.1%) 1.00
Social aspects:
Married 30/42 (71.4%) 106/149 (71.1%) 1.00
Single 6/42 (14.3%) 9/149 (6.0%) 0.102
Divorced 4/42 (9.5%) 13/149 (8.7%) 1.00
Precarious work 7/20 (35.0%) 21/61 (34.4%) 1.00
Working at night shift 17/38 (44.7%) 83/146 (56.8%) 0.204
Practicing sports 23/65 (35.4%) 62/150 (41.3%) 0.450
Illegal exciting drugs use 4/38 (10.5%) 1/157 (0.6%) 0.005
Combine external factors 56/59 (94.9%) 129/135 (95.6%) 1.00
AMI — acute myocardial infarction; MINOCA — myocardial infarction with non-obstructive coronary arteries
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Psychiatric illnesses and emotional stress 
were strongly associated with the risk of develop-
ing MINOCA. Social aspects which could have an 
impact on emotions did not show an association 
with MINOCA, even when combined. Only the use 
of drugs was related to MINOCA, and that could be 
explained due to a cause-effect relation more than 
through emotional modulation. MINOCA patients 
tended to be single, which is known to be an im-
portant emotional modulator. Taking the study as 
a whole, it shows that there is a high relationship 
between MINOCA and intrinsic psycho-emotional 
disorders, psychiatric diseases or the recognition 
of stress, whereas external factors which could act 
as stress modulating had no impact on the chance 
of developing  MINOCA.
Previous studies have shown a relationship 
between takotsubo and psychiatric disorders [16], 
therefore it was excluded to verify the hypothesis 
that this relationship remains with the all MINOCA 
patients. The results of the present analysis of N-TT 
MINOCA are similar to those of the entire group, and 
in direct comparison, there were no differences in the 
proportion of psychiatric disease, nor in the recogni-
tion of emotional stress. Only the rate of acute stress 
was higher in takotsubo, which was already well 
established [16]. The results may be statistically sig-
nificant utilizing a bigger number of patients, leaving 
a speculation that MINOCA patients have a higher 
rate of psycho-emotional disorders than those with 
obstructive related MI, and the proportion may even 
be higher in the takotsubo subgroup.
Thus, this study suggests that psycho-emo-
tional disorders could be a risk factor for MINOCA. 
According to available research, this is the first 
evidence to link psycho-emotional disorders with 
MINOCA, which remained even in the N-TT 
MINOCA subgroup.
As it has been previously described [8–12], the 
present study shows that MINOCA patients are 
younger, with a higher proportion of women and 
have a better cardiovascular risk profile. A higher 
proportion of chronic headache in the MINOCA 
group was not found which was shown to be the 
case by other authors [21].
The relation between MI and psychiatric 
disorders has already been described [22, 23]  but 
it is also known that psychiatric patients have 
higher chance of cardiovascular risk factors [24], 
unlike what was shown in this study, MINOCA pa-
tients had a better cardiovascular profile. Recently, 
a study suggested that optimistic patients have 
a better prognosis after MI [25], while others linked 
heart disease with a worse outlook [26, 27]. This 
concurs with the present hypothesis that negative 
emotions could be a risk factor for MINOCA.
These findings could be explained by the im-
pact of emotions on adrenergic regulation and its 
relationship with endothelium function [28], which 
is speculated to be one of the pathophysiological 
mechanisms responsible and underlying MINOCA.
If these findings are confirmed, on one hand, 
it could be an indicator to general practitioners on 
the importance of primary prevention in high-risk 
patients and on the other hand, develop a new tar-
get for secondary prevention [29]. One application 
could include management of psycho-emotional 
disorders in cardiac rehabilitation programs for 
these patients. Nevertheless, further research is 
necessary to bring definitive evidence to this field.
Limitations of the study
This study has some limitations. There was 
no search for undiagnosed psychiatric disease; 
a Mini International Neuropsychiatry Interview [30] 
would be a practical way of screening. Another limi-
tation was that patients were asked for recognition 
of emotional stress in a stressful situation, which 
could have led to an increase in positive answers. 
Conclusions
Psycho-emotional disorders are related with 
MINOCA. The presence of psychiatric illnesses 
Table 4. Main characteristics of non-takosubo myocardial infarction with non-obstructive coronary  
arteries (MINOCA) group compared with takotsubo group.
Characteristic Non-takotsubo MINOCA (n = 69) Takotsubo (n = 26) P
Psychiatric illnesses 19/68 (27.9%) 9/26 (40.1%) 0.616
Emotional stress: 34/48 (70.8%) 19/22 (86.4%) 0.232
Acute 8/48 (16.7%) 12/22 (77.3%) 0.002
Chronic 26/48 (54.2%) 7/22 (31.8%) 0.122
Migraine 7/68 (10.3%) 3/26 (11.5%) 1.00
Fibromyalgia  1/68 (1.5%) 0/26 (0.0%) 1.00
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was higher in MINOCA than in MI with obstruc-
tive coronary arteries group (29.7% vs. 12.9%, 
p = 0.001), and MINOCA patients recognized emo-
tional stress in 75.7% of the cases, while only 32.1% 
of the obstructive related group did (p < 0.001). 
The relationship remained after excluding takot-
subo from the analysis in psychiatric diseases 
(27.9% vs. 12.9%, p < 0.01) and in the recognition 
of emotional stress (70.8% vs. 32.1%, p < 0.001). 
Social habits which could act as stress modulating 
showed no relation with MINOCA. 
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